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ABSTRACT 



A henfuning apparatus comprising a lower body, an 
upper body vertically movable with respect to the 
lower body, a main hemming means connected by links 
to the upper body, a shifting cam provided on the main 
hemming means so as to shift the main hemming means 
laterally in accordance with the downward movement 
of the upper body, a guide provided on the lower body 
and adapted to be engageable with the shifting cam, and 
a bending blade attached to the main hemming means 
and consisting of integrally formed blade members one 
of which is used for a preliminary bending of a work 
and the other of which is used for a primary bending of 
the work. 

7 Claims, 7 Drawing Figures 
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FIG. I 

PRIOR ART 
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FIG. 5 
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UFMiUFNr Ai>isADAi*TTc °" ^^^^ ^ bonnct, the work may possibly be dis- 

HEMMING APPARATUS pjaced on the bottom form 1 during a preliminary or 

BACKGROUND OF THE INVErOTION P^mary bending operation and as a result, the work 

, ,^ , ^ , . , "wy not be properly formed. Furthermore, a large 

1. Field of the Invention 5 downward force is applied to the outer plate 2 at the 

rnJ^2TTr.Z\T''. ' • f ^^T*"^ 'PP^'f ''^"^'^g «"<^h a portion thereof that is 

for a double plate structure consistmg of an outer plate desicnated hv a ^vmhol R in fto d r« 

and an inner plate and more particularly to a hemming X f t ^ r I?' . . ' ° 

apparatusforbendinganedgeVtionoftheouterS ' ThereS^^^^^^^^ 

so as to be folded around the opposed edge portion of ^ Tnerefore there is a need for a hemmmg apparatus of 

the inner plate. further improved so as to solve the 

2. Description of the Prior Art above-mentioned problems. 

A bonnet, side doore, a luggage compartment door, SUMMARY of thp TMVPMxrnM 
etc. of a motorcar are usually of a double sti-ucture NUMMARY OF THE INVENTION 
consisting of inner and outer plates, in which sti'ucturc object of the present invention is to provide a 
the edge portion of the outer plate is bent and folded novel hemming apparatus wherein the advantage of a 
around the opposed edge portion of the inner plate. conventional hemming apparatus of continuously car- 
Taking a bonnet of a motorcar as an example, an rying out preliminary and primary bending operations 
operation of bendmg an outer plate by a conventional by lowering movement of a top form is retained, while 
hemmmg apparatus will be described 20 simplifying the apparatus, preventing displacement of 
rJrinf.ZZ^'''^^^ ^^'^ *t bendLg-formations, and preventmg the 
sirl^^^^^^^^ occurrenceofwrinklesonanouterpj. 

A top form 4 of the press is lowered to aUow a pre- • ^^"^ P"^"^"* invention provides a hem- 

liminary bending cam 5 attached thereto to come into 25 '""'^ apparatus compnsmg a fixed lower body; an 

engagement with a preliminary bending arm 6 pivotally "PP^^ vertically movable with respect to the 

connected to the bottom form 1. The preliminary bend- ^ hemming means connected by links 

ing arm 6 is then rotated toward the work to allow a upper bo.dy; a bending blade attached to the main 

preliminary bending blade 7 attached to the arm 6 to hemming means and consisting of integrally formed 

press against an edge portion of the outer plate 2. Thus, 30 blade members one of which is used for a preliminary 

the edge portion of the outer plate 2 is bent to such an bending of the work and the other of which is used for 

extent that it is conveniently subject to a primary bend- a primary bending of the work; a guide attached to the 

ing operation which is carried out afterwards. lower body; and a shifting cam attached to the main 

When the top form 4 is then further lowered, the hemming means and engageable with the guide so as to 

prelimmary bending cam 5 comes out of engagement 35 shift the main hemming means laterally in accordance 

Ti^ZfT^^ f^^"^ ann 6 as shown m F G, 3, ^jth the downward movement of the upper body, the 

so that the arm 6 is returned to its original position to r^^^t^^ j-*^- * X, V.^'. ^ 

thereby render the space above the bent edge portion. of commg mto engagement with the shiftng cam to 

the outer plate 2 clear ^ ""^^ hemmmg means such that the prclimi- 

When the top form *4 is lowered still further, a later- 40 "^'T ^^^'""^ ^^"^^ member is applied to the work at an 

ally slidable shder 8 provided on that portion of the top ^^^^ *® pnmary bending blade member 

form 4 which is arranged to be above the bent edge ^ positioned parallel to the opposed surface of a form 

portion of the outer plate 2 is moved close thereto as "^^^^ ^" ^ ^"^^ stage of bending operation, 

shown in FIG. 4, so that a primary bending blade 9 above and other objects as well as advantageous 

attached to the slider 8 comes into engagement with the 45 features of the invention will be become clear from the 

primarily-bent edge portion of the outer plate 2. Thus, following description of preferred embodiments taken 

the edge portion of the outer plate 2 is subjected to a in conjunction with the accompanying drawings, 

finishing bending operation so as to be bent around the 

opposed edge portion of the inner plate 3. ^^^^^ DESCRIPTION OF THE DRAWINGS 

In this case, it is necessary that at the same time as the 50 FIGS. 1-4 are sectional views of a principal portion 

pnmary bending blade 9 moves downwardly, it should of a conventional hemming apparatus, wherein: 

slide laterally in the direction in which the work is FIG. 1 shows a work set on a bottom form- 

pressed Accordingly, slider 8 is adapted to move later- piG. 2 shows the work subjected to a preliminary 

ally as it moves downwardly, by providing a slide cam bending operation- ennimary 

10 thereon which is engageable with a cam 11 having an 55 pio t <ihr^,.i. « i 

inclined surface and attached to the bottom form 1 from^ie S^^^^^ T? T""^""^ 

A conventional hemming apparatus mentioned above Hrnf tU^T^^^^^ preliminarily bent edge por- 

permits bending work up to a final stage by conducting ine worK; ana 

preliminary and primary bending operations indepen- . ™- * . subjected to a pnmary bend- 

dently in the mentioned order during one downward 60 opera^o"- 

movement of the top form 4 for each of the bending ' ^ sectional view of a hemming apparatus as 

operations. a whole embodying the present invention; 

However, the preliminary bending mechanism of this ^ ^ sectional view of a principal portion of the 

type should be removed from the space above the work hemming apparatus shown in FIG. 5, which is in an 

before starting a primary bending operation. Accord- 65 initial stage of a preliminary bending operation; and 

ingly, this type of hemming apparatus necessarily has a FIG. 7 is a sectional view of a principal portion of the 

complicated construction. Moreover, since the shapes hemming apparatus shown in FIG. 5, which is at the 

of the peripheral edges of the work are often different completion of a primary bending operation. 
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rjFsrRf PTinM tmp pb TrrouDcn ^^^^^ hemming means 28 in the lateral direction 

DESCRIPTION^OF T^^ accordance with the vertical movements of the ram 

A hemming apparatus embodying the present inven- . The table 20 is provided with a guide 32 engageable 
tion will be described with reference to the accompany- 5 with the shifting cam 31. 

ing drawings. The shifting cam 31 shown in the drawings has a 

FIG. 5 is a sectional view of a hemming apparatus diagonally extending recess at the lower end thereof 
according to the present invention. and the guide 32 is provided with a roller, but these may 

Reference numeral 20 denotes a table constituting a be reversed, of course. Namely, the shifting cam 31 may 
lower body of the hemming apparatus, 21 a post set up 10 be provided with a roller and the guide 32 may be 
on the lower body 20, 22 an upper beam secured to an formed with such a recess. Also, a cam-guide means 
upper end portion of the post 21, 23 a bottom form flxed having the same function may be used, 
on the table and constituting a part of the lower body The shifting cam 31 comes into engagement with the 
20, 24 a ram serving as an upper body and movable guide 32 in such a manner that the prelimina/y bending 
toward and away from the lower body 20, 25 a post for 15 blade member 30fl acts on an edge portion of the outer 
vertically guiding the ram 24, 26 a high-pressure cylin- plate 2 at an angle a which is between 20" and 70° (a 
der secured to the upper beam 22 and adapted to verti- state that the blade member 30fl impinges upon the 
cally move the ram 24 with respect to the lower body work is shown in FIG. 6) in accordance with the down- 
20, and 27 an oil-pressure pump unit for actuating the ward movement of an aggregate of the upper body 24, 
high-pressure cylinder 26. 20 main hemming means 28 and bending blade 30. Also 

The embodiment shown in the accompanying draw^ primary bending blade member 30b becomes parallel to 
ings employs a cylinder for vertically moving the upper the face of the bottom form 23 opposed thereto in a final 
body 24, but a means used for this purpose is not limited bending operation for the outer plate 2 (as shown in 
to a cylinder. In order to vertically move the upper FIG. 7). The shape of engagement of the shifting cam 
body 24, such a means may be used that consists of a 25 31 and guide 32 are selected so as to ensure the above- 
screw rod fixed into the upper body 24, a female screw described movements of each part, 
member provided in the upper beam 22 and engageable The operation of a hemming apparatus having the 
with the screw rod, and a motor for rotating the female above construction will be described, 
member. Also, for the vertical movement of the upper First, a combination of an outer plate 2 and an inner 
body, such a means may be employed that consists of a 30 plate 3 is set on the bottom form 23 in the same manner 
screw rod provided on the upper beam 22 parallel as in a conventional hemming apparatus shown in FIG. 
thereto and rotated by a motor, a pair of nut means 1. 

having right-hand and left-hand screws fitted around An oil pressure pump unit 27 is then actuated to 
the screw rod, and a link mechanism for transmitting to lower ram 24 close to table 20. 

the upper body 24 the movements of these nuts toward 35 When the ram 24, main hemming means 28 and bend- 
and away from each other in accordance with the rota- ing blade 30 are downwardly moved, the preliminary 
tion of the screw rod. bending blade member 3tia comes into contact with the 

FIGS. 6 and 7 show different stages of operation of a outer plate 2 at a predetermined angle a of from 20* to 
section designated by a symbol A in FIG. 5. 70% The contacting of the blade member 30fl and outer 

Referring to these drawings, reference numeral 28 40 plate 2 at an angle in the mentioned range allows a 
denotes a main hemming means connected by links to reasonable preliminary bending of the latter. The blade 
the ram constituting the upper body 24. The main hem- member 300 and outer plate 2 in such a preliminary 
ming means 28 is connected to the ram 24 by two pivot- bending operation is shown in FIG. 6. 
ally movable links 29, 29' extended therebetween. The When the ram 24 is further lowered, the edge portion 
links 29, 29' may be equal or different in length if they 45 of the outer plate 2 is pressed to the left in FIG. 6 in a 
have a predetermined function which will be described reasonable manner by the preliminary bending blade 
later. When the links 29, 29' arc equal in length, the member 30a owing to the actions of shifting cam 31 and 
main hemming means 28 is rotated around the end por- shifting guide 32 while being pressed thereby down- 
tion of the ram 24 as the main hemming means 28 main- wardly at the same time. 

tains a constant posture. When the links 29, 29' are differ- 50 When the ram 24 is slightly lowered still further that 
ent in length, the main hemming means 28 is rotated portion of the outer plate 2 contacting bending blade 30 
around the end portion of the ram 24 as the main hem- is shifted from the preliminary bending blade member 
ming means 28 varies its rotational postures. 30flf to the primary bending blade member 30*. Thus, 

The main hemming means 28 is provided with a bend- the preliminarily bent edge portion of the outer plate 2 
ing blade 30 at the end portion thereof which is on the 55 is shifted by the primary bending blade member 30* in 
side of the work. The bending blade 30 is integrally a direction in which an edge portion of the inner plate 3 
formed with a preliminary bending blade member 30a is wrapped with the preliminarily bent edge portion of 
and a primary bending blade 30*. The preliminary the outer plate 2, and bent until the edge portion of the 
bending blade member 30a is brought into contact with inner plate 3 is tightly held in that of the outer plate 2 as 
an edge portion of the outer plate 2 so as to primarily 60 shown in FIG. 7. At this time, the edge portion of the 
bend the same, and the primary bending blade 30d pri- outer plate 2 is in a final state in which a primary bend- 
marily bends the preliminarily bent outer plate 2 to a ing of the outer plate 2 has been completed, 
finished state. These blade members 30a. 30* consist of In this primary bending stage, an upwardly directed 
surfaces of the bending blade 30, which surfaces are force consisting of a reaction force from the outer plate 
extended at an angle to each other. 65 2 which is applied to the main hemming means 28. is 

The main hemming means 28 is provided with a shift- smoothly converted into a force by which the main 
ing cam 31 at that end portion thereof which is on the hemming means 28 is moved to left in the drawing 
opposite side of the work. Shifting cam 31 is adapted to through cooperation of the links 29, 29', shifting cam 31 
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and guide 32. As a result, a force by which the edge 
portion of the outer piate 2 is downwardly pressed by 
the main hemming means 28 is reduced to a great extent. 
Accordingly^ the outer plate 2 engaged at its rear sur- 
face with the concave surface of tfle bottom form 23 is 
never displaced during a bending .operation, ^ arid no 
wrinkles occur in the oiit^r plate 2. 

In a final stage of a bending operation for shaping a 
bonnet and the like, the work is set in a hemming appa< 



hemming means and comprising integrally . formed 
bending blade members one of which is used for a pre- 
liminary bending of the work antf the other of which is 
used for a primary bending of the work, a guide at- 
tached to ^id lower body and a shifting cam attached 
to said main hemming means and ehgageable with said 
guide so as to shift said main hemming means laterally 
with respect to the vertical movement in accordance 
with the downward movement of said upper body and 



- — — 7 - ^yy^- Tiriui iu«^ uwwiiwaiu iiiuvcmeni oi saia upper Dooy ana 

ratus with three edge portions of the work already 10 the movement of said links wherein means is provided 
substantially finished being primarily bent and. there- for raisine the iinrv»r hnHv tn hn «»t«T,* f^o* e<.j^ 
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substantially finished being primarily bent and, there- 
fore, the displacement of the work can be prevented 
completely. In this shaping operation, preliminary and 
primary bending of & work can be effected simulta- 
neously during one downward movement of a ram 24. 

In the above-described embodiment, the lower body 
20 is fixed, and the upper body 24 is adapted to be verti- 
cally moved with respect to the lower body 20. The 
entirely same bending effect can be obtained if the 
ui^r body is fixed, with the lower body 20 adapted to 20 
be vertically movable with respect to the upper body. 

Since the hemming apparatus according to the pres- 
ent invention consists of upper and lower bodies one of 
which can be moved toward and away from the other, 
the main hemming means connected to one of the bod- 
ies, and a bending blade connected to one of the bodies 
by links and having integrally formed blade members 
one of which is used for a preliminary bending of a 
work and the other of which is used for a primary bend- 
ing of the work, the work can be subjected to prelimi- 
nary and primary bending operations simultaneously by 
vertical movement of either one of the bodies. 

In the hemming apparatus according to the present 
invention, the main hemming means is connected to 
cither the upper or lower bodies by links, the shifting 35 
cam is provided on either the main hemming means or 
the body to which the main hemming body is not con- 
nected while the guide engaging with the shifting cani is 
provided on the other. And the shifting cam and guide 
come into engagement with each other to allow the 40 
main hemming body to move such that the preliminary 
bending blade member acts on the work at an angle of 
20' to 70* and such that a primary bending blade mem- 
ber is positioned parallel to the opposed form surface at 
the end of a primary bending operation. Accordingly, a 45 
preliminary bending blade member can act on the work 
at a reasonable angle to bend the same properly, and a 
primary bending blade member permits pressing the 
preliminarily bent edge portion of the work against the 
form surface without applying an unduly great vertical 
force to the work, so that the work can be folded tightly 
around the opposed edge portion of an inner plate in a 
final stage of the bending operation. 

Since an unduly great vertical force can be prevented 
from being applied to the work, it is never displaced on 55 
the surface of the form, and wrinkles never occur on the 
work. 

What is claimed is: • 

1. A hemming apparatus comprising a lower body, a 
bottom form mounted on said lower body, an upper 60 
body mounted on said lower body and vertically mov- 
able with respect to said lower body so as to clamp a 
work intermediate said bottom form and said upper 
body, a main hemming means, a pair of links connecting 
said main hemming means to said upper body, which 65 
operate as a parallel linkage in a vertical direction, and 
inclined downwardly to the main hemming means from 
the upper body, a bending blade attached to said main 



for raising the upper body to &n extent that said main 
honming means is in spaced, noncontacting relation to 
said guide, said guide coming into engagement with said 
shifting cam to move said main henuning means such 
that said preliminary bending blade member is applied 
to the work at an angle with respect to the surface to be 
hemmed and such that said primary bending blade 
member is positioned parallel to the surface of the bot- 
tom form when the work is in its final bent stage. 

2. The hemming apparatus according to claim 1, 
wherein said guide comprises a roller; and said shifting 
cam comprising a recess opened at the lower end 
thereof, said recess extending diagonaUy from vertical 
so as to shift the main hemming means laterally in ac- 
cordance with the downward movement of said upper 
body. 

3. The hemming apparatus according to claim 1, 
wherein said links are each pivotally connected at one 
end to said upper body and at the other end to said main 
hemming means. 

4. The hemming apparatus according to claim 3, 
wherein said two links are of equal length. 

5. The hemming apparatus according to claim 1, 
wherein said bending blade is attached to said main 
hemming means such as to allow said preliminary bend- 
ing blade to act on the work at an angle of from 20" to 
70* with respect to a surface to be hemmed at the mo- 
ment when said bending blade contacts the work while 
said upper body is downwardly moving. 

6. A hemming apparatus comprising: 
a lower body onto which is placed a work to be 

hemmed, said lower body having a guide; 
an upper body mounted on said lower body being verti- 
cally movable with respect to said lower body said 
upper body movable for clamping the work between 
said lower body and said upper body; 
a pair of liiiks pivotably mounted on said upper body 
operating as a parallel linkage in a vertical direction 
and inclined downwardly 
50 main hemming means pivotably mounted to said pair of 
links such that the movement of said main hemming 
means with respect to the upper body is constrained 
by the angular movement of said links, a shifting cam 
attached to said main hemming means engageable 
with said guide of the lower body so as to shift the 
main hemming means laterally with respect to the 
vertical movement as the main hemming means 
moves vertically downward, means for raising the 
upper body to an extent that said main hemming 
means is in spaced, noncontacting relation to said 
guide, a bending blade attached to said main hem- 
ming means comprising integrally formed bending 
blade members, one of which being for preliminary 
bending of the work and the other of which being for 
primary bending of the work, said links and the en- 
gagement of said shifting cam and said guide governs 
the downward and lateral movement of the main 
hemming means so that the preliminary bending 
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blade surface, initially engages the work at an angle, 
as the downward movement of the upper body con- 
tinues, the preliminary- bending blade partially folds • 
the work, further downward- movement of the upper 
body means causes the primary bending blade , to 3 
move substantially laterally against the work to com- 
plete the hem. 

7. A hemming apparatus comprising a lower body, a 
bottom form mounted on said lower body, an upper 
body mounted on said lower body and vertically mov- ID 
able with respect to said lower body for clamping a 
work disposed intermediate said upper body and said 
bottom form, a main hemming means, links connecting 
said main hemming means to said upper body, a bending 
blade attached to said main hemming means and com- 15 
prising integrally formed bending blade members one of 
which is used for a preliminary bending of a work and 



the other of which is used for a primary bending of the 
work, a guide attached to said lower body and a shifting 
cam comprising a recess opened at a lower end thereof, 
said shifting cam being attached to said main hemming 
means and engageable with said guide, said recess ex- 
tending diagonally from vertical so as to shift the main 
hemming means laterally with respect to the vertical 
movement in accordance with the downward move- 
ment of said upper body and the movement of said links, 
said guide comprising a roller and coming into engage- 
ment with said shifting cam to move said main hemming 
means such that said preliminary bending blade member 
is applied to the work at an angle with respect to the 
surface to be hemmed and such that said primary bend- 
ing blade member is positioned parallel to the surface of 
the bottom form when the work is in its final bent stage. 
* * * * • 
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